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(2) 



1 1-24325 1 



I n, Gai-i N <l>z>0) KJSfc. 

I nu A I » Gai-u-v N ( 1 >ij2vS0. 1>W+ 10 

^4&2iBS<0lni Aiy Gai-.-» N (ISxSyS 
I D. Gai-i N <l>z>0) KJit. 20 

^2U<Ol n, Gai-i N ( 1 >z^0) ««At*S»c 

s. 

I ny Gai-, N ( l>y>0, x>y ) •b*h*£t^'^ 

i; ME^' 9 7 Ka t c'^fSt-eil'mME-r* A U G a 
i-;r N ( X>xao) *'^.^r5?SJaaifiEffiJfflt> 

tB&*?i5] iJ'-^:<f;i.?g1iMfc*''f ^'®fci!'5•/^' 
I n, Gai-, N { l>x>0) ^'^j^rSfitt®, 
til ny Gai-7 N (l>x>ySO) tt^t^^^hfU H 
SiOtt-fflltWgt, AlMfi8zcOffi3!i*^5:2.2Bli73A1 
I Gai-, N ( l>zSO) *><J,^r«.^a^#FISa§<^ 



nu A 1 0 Gai-B-wN <lSu, v5 0. llSu-l-v 



[00013 

[0002] 

I«g*<7JSZfl!j3 GaN. In, Gai-i A I 

> Gai-» N ( 0^x£ 1 ) , 1 niA I y Gai-i-y 
•N(0^x, ySl, 0<x + ySl) J3s«r>GaN5R^t 

TVia, iaTGaN5Rfli-^!t&*pS{^»A>5:SJ.'— <)^E 
*s GaNJRLD (Laser Olrxle) fcBSlr^-* . gfc. ^ 

[0003] GaNJftLD<±, iCtaeDtlJiSiifefHliteJ: 

GaNmLDfcLT*®*??^?!*!^**!^^!^^*^ L 
& V ^ffi^at^'KS: 1 k A/ c m» lUTfci"* i fc «<r 
■f. ^)t. V-'f^Wm^ (KJITPFP ; Far Fiel 
<i Pattern h^-fS ) *s^iiSH4S-^r^«>, 

;^i»M3lS3Kt L.-C«fil^rGaNS'tLDl*C:*i^r=f^4,ix 

i:ooo4]ic:T'FFP t{i, V— r3it<!offljpss*-i?, 
6. -fat=i-D<753tt'-A«, igitSi:MUT3Eia::;&ifij 
St Lr»sisratc« uxMES-ifiioPFp tit < teas 

[0005 ] «il!5lWGaNJRLD<r)PFPfc:^t&#llt 

[00063 GaN5SLD<?5FFPA*^«ilMt£S<t-9!tfe 
Ji. U—r56?K3ei»R5l!t?ft:*-K (anti-index gwided jm 

[00073 -f ^rfc<& . fSSf^G a NaiL DflJJStiteV^ 
T , I n Q a nW&M ^OSMSSS n i , -eoiTtcRSffi 
•r a G a N K)10@*f^S- n % . fiJTtaG a N H 
iSO^HMA' <b±THBif4S^S A 1 G a N ^' 5 .y H/fcO® 



PAGE 4/16 ' RCVD AT 3/1/2006 2:35:12PM (Eastern Standard Time] * SVR:USPTO€FXR^2l2fl ' DNIS:2738300 • CSID:518 449 0047 * DURATION (inin-ss):0648 



MAR. 01 *2006 l''4: 42 518 44 9 0047 



HOFFMAN WARNICK D ALESSANRO LLC #7099 P. 005 



3 

Sf^Srna Li^ht^. m >n, >rx3 t^mU'^co 
JSif^id'ytiMtli^B^'t—}^ (index guid«d 

[0 0 1 03 Ell Ot±. fiatcT^GaNJ^LDSm-f-'^ 
'\t?)3flfi(7? L;^ffi t S-SE^i-r S a > - 5^ >> S ^ l^- 

[0011] m<ommt. LD^mnm^i-m^^o 

-9'^t<0nM^ (MWTNFP; Pfear Field PfttterntOf 

[0 0 1 23 i-S jlU- S^^^'tt. n-GaNaV:^? 
N/K25s n*-A I GaN:7^-y HjH26. n-GaN 
Kig2 7, 1 nGaN£0^5t?#F (l^ilTMQW; 
MulU-Quantum Wei ) tmirt^ ) m^C0?Sffii2 8 . P 

0. -GaNay:J^i?'hi5l3K P«ffi32*>4>ir 

{0 0 1 3] 111 Ot:!^i;'jfiC. fiHJip* -G 
fxNai^i^i^ hJB3 ItC^tiiA^^fiiSfifcfe^^Lrv^ 

[00 143 ^11 im-^n-x:^isbfc^^ir>0 a Ny< 

EllOT^^CP* -GaNr?>'^^' h®3 1^ 



(3) ^^1 1-24325 1 

4 

[001 5] Ji|EcOS/'5jLL/-i/'3Mrj:'?, tfl£3ROG 
t 3 I ^c7)*ffl t3i4^ J= ^ t i^RS^i-tz. A 0 'IB 
-e{iFFP*<^iKtffi$:7K^li-:<pOT^<. K-^'N-yh^E 

N^y^^ hm^^^^^iytl^^SiS^ttllsb^ A 1 Ga 
Nc?^^-y KiB<:OAljBj35S::^S<U-Cn3 ^W^5<'r& 

[00 1 7 ] ^1 2C±«fetWGaN^ftLDfc:-:>^^T^ 
fcA 1 GaNr^S^-y Kja26. 3 Oi7)A 1 

A I GaN:?'5-/H;a<5^Alffi«£'::^^<"rS5gtl=».^ 

[0018] ^mcOG a N^^LD tC-:>VTiX^&^^A 1 G 
aN;;'v-y Hig2 6. 3 0^t>^O aN;if>f K;i2 7 . 2 

[00 19]iai2.Hl 3(cfcv»T. }5?^Lt?fiS 

tt^Ti^jT^^i^. '^^^m^xznt:><nmimnLx 
tL$tviffimsa«^^j^7>ffi^ ikAXcmz OTii-rs 

[ 0 0 2 0 J mm. A ] G a NMfc:^5V^TiiG a NjgJ: 
^ t^^iE?l!f««2:;i)WV^/^A6. A 1 G a N 5 V V^Mco^ 

if?iSt<?^g?(rf^^EJE(i^S<^&* Ai GaNfcflfe^O 
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(4) 



'^m^l 1-24 32 5 J. 



[002 13 dcoi:-?^. ffi^^L§'i'^iai^«t!'ffim 
[0 0 2 23 Lj&^L-S-J-iS^^T. AlJMSrttSSnL^ 
[00233 

mmmmL^ -j t-r-suRj^g] ±ieLi^j; -^^-t^jftco 

i7)SS»®tlf^c^*<, ^>CCiftlffiA I G a N ? 9 V Kffl 20 
^S5tP±ptJgfie$tiJtGaN=t>'J^^^ hia^^SJT^*?^ 

(0 0 24 3 tf::. =Sfe»^GaN^^LDtz«. ^y^yY 

1 0 0 2 5 3 i:mm\t±^^f^mj^'^m^T'<^<'^^it 

[00263 

<i*«5j5i:^2ffliOI nr A I y Gai-x.;r N ( I^x^ 
y^O. l^K+y^O) <^ii!*f^S^::aiS$n;tJ^fi 
^F<fl5tSr^rt3S14Si:. 1 nz Gai-x N (1> 
z>0 ) ;6-A^!5:-&;<f-( HiSi:. 1 no A U Gai-u-* 
N(l>u^vSO. l>u + v>0) ^^<^'ar^:^'^'y 

[0 0 2 7 3 ^rc. :^wm^mi^u-'^f-^{t^ <P^tc 

<thl n^fi^xm^A lM^^S:y^7)^^^^'^^^?>^7&i*|%'Sr 
h2WiCOl Aly Gai-i-j N(lSx^y^0. 

1 S X + y ^ 0 ) <OfSi:^^^^n:IS^tirzm^'^Fm 50 



3S«:^.&vS^&Si:, InxGaj-;: N (L>z>0) 

ffi*rSa'5:a2S«OI nz Gai-z N (l>2i^0) c^ia 
[0029 3 :^%m<7y^^\y-'V^mi. JStt 

i-i N (l>x>0) *>4^^JS'HySt . I ny Ga 
i-y N (l>y>0. x>y) A>^,>l:§Xr^ HIBt, m 

i^yy}^Mk<^miz^ti^'fLir^-ti>Alz Gai-t N 

[ 0 0 3 0 J ^^i. ^m<^^i^i^-^wt. Ci^-^ 
< t t^SttJI b:ff^mt1^'? V Vmt i^mth G a 

Gai-. N ( l>x>0) n 
J Gai-y N ( l>x>y^0) ^^^^r&jsfy-^ FiB<7)/^ 
mit^^mi^. A\^&fSiT.COm^^^^2mcOA\z Ga 
i-z N ( l>z^O) *>*b=5:?»-^fiT?l=J^5t^r>fiJK!ffi 

■th I nv A Iv Gai-«-^ N (ISu, v^O^ 1^ 

u + V s o ) ^? ^ vmt^^t^^ t ^^mh 

[00313 

ttt<7)JgffllCffi«. G a N ^ L D <?>rfM*t5gS: ^-raT^J^ 
^. IElt::^GaN^LDa. -9-7T-fr^£^lcOji 
tOGaN>'^y7rS2 n* -G aN:3>'!5'^ higB 
n-GaN^'7'jf Ka4t. n - I tiG aN(7>MQ 
W;&-^ Kiia5h. I nA ) G aN^OMQWJSttB 6 t . 
p- I nGaN<7)MClW;Cf^ Fi07t. p-GaN^:^^ 

[00323 ;?'^t:p* -GaN^y^^h!M9-h^^jn 

imil^^J&^tti. GaN.'^77rJB2J±. 
-^7 T 1 0±l=^g^Ta G a N^pfgm^t^m 

[00 33 3 ^^-CnMsOl—ZN'^NtiSi , p^OK 
nA] GaN(^MQWO|85aii. -erfl-^^fVS'yF^A'-v 



PAGE 6/16 " RCVD AT 31112006 2;3S:12 PM [Eastern Standard Time] ' 5VR:USPTO-EFXRF-2/20 • DNIS:273il300 ' CSID:518 449 0047 ' DURATION (mrn-ss):0648 



MAR.01''2006 1^: 43 518 44 9 0047 



HOFFMAN WARNICK D ALESSANRO LLC #7099 P. 007 



(5) 

7 

mi<0 } nA ] GaNm^^Kc^. ^*5, I ni AW 
Gai-r-y N (ISx^y^o, l^x + y^O) W> 
y ic^^yrX^-./l^-iS. I nffllfiKxXiSA I tm 

iKxXiAA I mSiy , X^mmrKx^tAy eofiSriSba 
t0 0 34] Ji:fciai^^;<r-^HiS5. 7i4. 10 

[0 0 3 5] I nGaN;«r-f K«^rMQW^^i:'^"^^ 

[0 0 3 6] mi^ZfrcTJt^OiZ^ F®^ I nGaN 

A I GaN;^^v f^m^^t^^'^i^hh. -^=3:*? 

ISIU3^Jt:5*Cl nA I Ga^fi^mSe t^(0± 
T^P®r&I nGaN;!f-f V'Jg5. 7 i: . ^ ^>t^'?-0 

^LD(CiiJUt. I rxil^kAlffl^t^riSfeiL-rS:: 30 

nA ^ Ofc:^f t^GaN^LD5^§?3Egrs::t^^T^ 

*£7)A I GaN?9-/H/S£7)^tbOfr::GaN^'5y K/B 
4. S^W^^-^^n^Tta^). ^i?^^^H5!l^:5^:.(-GaN^>' 

K-rS:i7:)::fc§i'^G€.Nn>':^:;^ hiS^^T^KiOU^fiL 
^y'-^^iru, -r^rfc^^. GaNa>'^^^'bJg^c*5{t^^ 

[0 0 3s] m2it:mi<:om^commizmo3,N^ 

nA] GaN;&*^'5rSIVTQW?&ffiJgC0A I Jl^CTlfiflti 

wsiiiiS^A 1 mfi^ic^±i^tA.t'f&^iti'. A 1 5:l^tr 



Jf^Bfl^l 1-243251. 

8 

C0039 ] Al GaN^7-/T<;B^ffl^^3''^:I2Il It-^ 
*^-ei?5te<7)GaN^RLD(^FFPfc:tt^T. GaN=ry5' 

cm2 ^^ITT'fcO, ^te, l--i?*»3ISiOFFPl4@l2^ 

C 0 0 4 1 ] <^k:I2l3 . *%0J<7>Sg2<7)^o 
JKJiatzfi5;5>GaN5JiLD^;-:>V^T3iWS* IS3K::t3v^ 
BllOGaN^LDtWJEtrrafiB^Wil^-^O^Fa 
*^S:ftL-Ct^-£.» (fel.T[2l4. ®7fc:^t5UT[Sl 

[004 2] Slic^v^T^A. I riAl GaN?S#Jg6 
<?Oi:TCCl nGaNt7)MQW:*V>Ja5. 7?&q9^Lr 

■rJ:5tClnAlGa NiSllffl 6 ^7);t[fSI<7?^t=BKS LT 
[0043] 5fetC^/;;<i: 5 itetftl^O^*^ I n G 

[0 044 ] <r<^J:dJrl n A J GaNy&MecO^ffiJ 
^t"^±. I2l2*^^rFFPi7>5teje^*B*^^?l*»t 

fcHXTt-W^^COF F P d t d«r# ^ • 

[ 0 0 4 5 ] ]S U ^2tf^^co?ei!rC^^/l<t tjtc. 
SJ5ftcOA 1 G ^N^ ^ y VfS^ith^^ZO Y 

A i G a N y H^-fflu^Sr^t^^Lfi. i\M^m^cr>lS;\.^ 
A I. GaN^^^y KS(3j;5®mTt>^fet=^<=S:-&3t: 

aN ^ y KJg(Zi S i7 9 V ^^tO?6:±t>t£liSSfl. fiiffi 

[ 0 0 4 6 ] 1214 5^aPHOff5 3 

TiS2t. n*" -GaNUV^'^bJaS^. n-TnA 
1 GaNiP^^^y Higi 2i:. n - I n G a N<7?MQW;5'' 
>fHJg5i:. I nA 1 GaNOMQW^gffig6t. 
J nGaNcOMQW;y-f Hii7i:. p-InAlGaN 



PAGE 7116 * RCVD AT 3/112006 2:35:12 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2/2fl * DNIS:2738300 * CSID:518 449 0047 ' DURATION |fnm-ss):0648 



KAR.01'2006 1'4 : 44 518 44 9 0047 



HOFFMAN WARNICK D ALESSANRO LLC #7099 P. 008 



(6) 



[0 0 48] zzx-mi t^UTiM(7)]<-/'^yh(,is 

5. 7 tt. 1 0 0 nmfelTiOfia^c??^^:^ 2giiD I 
[0 04 9] ;Cr-^ H;S5. 7 5^1 nGaNtfOMawt-t 

[0 0 5 0] !a4CZ^ttm3<7)g®fte(7)JggsiC*JV^t{i. 

T njfi^u*5AlJa^vJ:t)t:^#v'»;B2:^?>^ii 
[0 0 51] Z(r>A^fcm2<nmi<m}SrCit. JSliiS 

h^^^vb'igh^ I n^jtT^A I^J;»?;:^^^^I nA 
1 GaNiiL. ir*-y. KJH^ I nGaN<:OMQWi: 

<7?i'H!ll*rR^L'Cm$^l'^GaNaV^^^? h/S<^fetff 

J:0^):^^^r^GaN^LD&I^LT^^^$. 
[00 52] lSf-7r^3<?)3?!£C0?151l<7)G aNJSLDT 

9dnaiB^ixr*>. ?IS&iP,t^f^ncff *?GaNa>':J^:5^ 
hiBi: '?^j:^^V^c7?T\ l^— I n A 1 GaNyg 

rftK^O^V a N ZJ y h JSA^iO UAZ-c UJi?^-^ 
NcTjMQWXT'^ F=Ji5. 7{^. F nA ) GaN 

Q w?stt® 6 <PMmizmm^him:\±^^< . f f p 



lUfB^l 1-24325 1 
X 0 

IKU^^^i^Th I nA 1 GaN«7)}WQWStSlfH6i7)lSffflX 

m(^h \mm>mvh->'cmmifn^ Ymmrn^z r 

[ 0 0 5 5 ] -rt^i>t>s I Gai-. N (0<x< 
1 ) ;C>>^:.^^5S1^i:. 1 n, Gai^, N (0<y< 

[00 56] I3I5t'ii:. SfSffii:;<f'< KiSfc*9^tC%- 

[0057] B?I5fi:. :z(nmL^^m't^t:ih^ I. nG 
aN^SttStp- J nLGaN:iy-< b*JBSt^n- I nGa 
N:3y-< K®i:<7)|atc.:g'ix^AK Gai-x N {O^z 

f!^ Ym<:^l n^x. y (x>y) tmi^-^^^tm. 

mit-^ixh. m3i,z^^^xT>m&.ifnm!7:>^^v\^mti^ 

GaN5&^^55:-g>i:#. ^<7)a 1 GaNggtKKMJiJil n 

[0058J pmmAio^iimmmiXWHf^^^ 

tt)a**^P- I iiGaN;&W Hia^"?!-— T^O-^^ 
<7:itm±^ix. iiMiffli7)A I GaN^rafcS/9"CiE?L*^ 
?£i^)&*^ n - I nGaN;if^ KSCCyf-A— 7a— f 

I ^^iCti. ^Stt/Si: nlH^lXplfflcO i n G a N 
ii^ mt^^^Z^ix^h^A 1 GaN^StRffMSSrlS 

11526:1/17$'. -^-it-eiXT nGaN<;7)MQWySii 
iffll 6^ n - I nGaN;Cr-f T-'fiSl 1 4 ir^OlS. iStl^I n 
GaNOMQW^gi^I 6 hp - I nGaN^^ 1 
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(7) 



1 1 



i-y N (0<y<l ) ^^^Sait'iRfflftl^^ix*. 
CO 0 6 03 ISl6tDT^"*1(S5c7:>^cOJl5ffi<OOaNJKL 
Da. p-I nGciN?y'<F®iatp-GaN:75'/ 

tOOei] p-GaN:;'^*^ F/BSt P- I nG aN 

n-A I GaN>SrfflV^-C^A-V^. 
[0 0 62) maLrny^JBtt^r I nOaN^rM 

^-^h^^zitt. GaNt;:Jt'^T>'^>'F^A'yr?&«/lN^v^ 20 

/-y>. I nOaN<7>MCiWigttffll 6tf01^-lf5t*^^ 

[00 6 3] Zi7>XdiZU^'r^i:^<om^-'i^^MWL 
X:$.''^—}iitt^tM^iZ^ i/^awOA IGaN^^v 30 

FiS4ifti.Tl36 1:::^^ J: 3 fr::G a N :7 5^ v K® ^fflv^ 

[0 0 64] giy::El6C^GaN^LD<7XW®i::rfiJVN 
n.3^1H!l^0GaN^'5vFiB^*W$ilT^-^a*^. n. 

[0 0 6 5] 1211. l^3^t/El4Cii5V>T^- ;::on- 

LDTJin- mGaN;£f-< K® 1 4 $:iM^ 

A 50 



li^m^ 11-24325 1 
1 2 

[00 66] ::<oztt^^mzmi. ms&v^^i^z^ 

V^T. n* -GaN3^^^^^bJB3'3>f^*>0l=i5V^n- 

-inAlGaN:?-?-/ HiS^^f^ ^ ^ t *f^3^^*i^ 
l26^:*5V^■CP-GaN;'5vF)fflS^a:p- 
InGaNhLriS<. *;^p - 1 n G a N;<r-f FiS 
1 8 P - G a N/gi: Ut t*^*' V 

[0 06 7] i^;tc@17t::l^$. :i:^Bmmscr>m^<o 
BMiz^^^XWt^T^ ^ ia7tZ7i^tt^6O^fi£<^Sa<0 

GaN^LDti. «g![yD7:?'Jai93&«p-I nGaN 
;ff^ FiBl S^fei-T I n GaN(?DMQWjgffi8 1 6 t 

trZt^tlti^itizmi^^^^ ^fZs ia70GaN^XD 
iiAl GaNJSSfflTO^l 5. IT^^Bx.. T nGaN 
tfOMQW^gtt® 1 eifZ^^Kn^^ * iE?L<7) I n G a 

^TW^. Utv^fi|«gSfi'MKjStV-f'^afe?)i|i-^-F 

[0 06 9] L<^b^rf-OB^^W^jf'^*y^m<OW^ 
it. mycoimi^Trrf-Xoiz. ^tL^A^ B. C. D 

tf. I nGaN^MQW^gjSiBK:aA$it^«i2T^* jE?L 

GaN5fiLDtC*5V%t:s J nGa N^'f F/ff 1 4 , 18 

C007 0] ^Z^IV. ffi5. Jg6t7>^<?:^fiSlfrw^SG 

5H-GeNjRLDi^Sg3^*1feiAJ>:^i:t5*?t'^^jS. 

. 1^7 r T^l c^±t:^i&.Sttc?:>flaxJt G a N^ct? 
^;gffj3@?:^^J'f'&/:ii>^. GaN/<^y7r«2S:^f4 

n-GaNZr>'^^FJffl3. n-InGa 
N:<f-f FM3. 4. A I GaN^R^i^Ml 5. InGa 
N<7)MQWgt^l 6. A I GaN^fi£^J@l 7. p 
- I n G a NpfiT-^ Fig 1 S i-C'^SfS-^^^ • 

(007 1 ] mzii-Q^.Nm$Ly^-/':^Mr9tmwi 

Btf8Bn.-GaN?EJ5l:/07^ffl2 9i7>-Bt:s>- I nG 

D'y^/SfiCp-GaN^J^^v FlSS^^^Tit, &±. 
<00 a N^|&/@!?5i^<0fi^^ti±X 1 0 0 0-COT<7>MO 
CVD (Metal -Di-^ic Chemical Vaj>or Deposit] on)ffi 
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1 3 



"7-/ KJgSfflV^SiCi^ ^iff^TA 1 OaN$rj3£^^Si?3t2 
1 0 0 0-CJZJ±c7>iam^ti£r^f'5^^3&^$^-^^Co 100 

[0 074] @l6Ca^ti?55^lfett«0?effi^;)GaNrU- 
©^^Sr^^^T, 1 0 0 0'C^y.Tfc^Jt^X 
[00753 ^y^iESSro^y^J'iatLTA I GaN^ji 

(?yv:. 1 0 0 o-cmT^J^iKfl^-St-^ Oi^D^Er^^tSi^**^ 
^Tb-Ct, +*t:BM^i£^&wi:7!?rT^a- 117 

>Kfc^::!>'<r)tB^t±*>-&*^^ Wim:.-kX<nmm: 10 0 0 
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of the effective refractive 

index of an optical waveguide in a laser 

luminescence than that of the 

effective refractive index of GaN contact layers in 
a GaN laser, by a method 

wherein the GaN layer is constituted of an active 
layer having a specified 

compositional formula , guide layers and clad 
layers . 

SOLUTION: A GaN laser consists of, for example, 
an InAlGaN active lay er 6, 

InGaN guide layers 5 and 7 which are respectively 
adjacent to the lower and 

upper parts of the layer 6, and, moreover, GaN clad 
layers 4 and 8 which are 

respectively adjacent to the lower part of the 
layer 5 and the upper part of 

the layer 7. Here, the layer € is formed into a 

multiple quantum well 

structure, wherein two kinds of In 
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